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IMosicuuTeILHAS 3aIMCKA

[Ipennaraemas pabouast mporpamma cCOCTaBJI€Ha Ha OCHOBE paboueil mporpaMmbl IO FEOMETPHUH
K yueOHuky «I'eomerpus 7-9 kmaccel», aBtopel JI. C. Atanacsx, B.®.byry3os, C.b.Kagomies,
O.I'.Ilo3usik, U.M. FOauna; M.: Ilpocsemenue, 2014r.

JlanHast TuHUS Y4eOHUKOB COOTBETCTBYET DeniepaabHOMY TOCYIapCTBEHHOMY
00pa3oBaTeIbHOMY CTaHAapTy OCHOBHOTO 0011ero oopazoBanus, oqodpena PAO u PAH, umeer
rpu¢ «PexomenoBano» BkiItoueHa B DeaepanbHblid IepeUeHb.

[Tonoxenus o pabouux yueOHBIX IporpaMMax MyHUIIUIIATIBHOTO O10KETHOTO
o01eodpaszoBatenbHOro yupexaenus "Cpeausis oomeoopazoBatenbHas mkosia Nel " nrr. Kemapt

N3y4denune reomerpuu B7-9 Kiaccax HANPABJIEHO HA JOCTHKEHHE CJIEXYIOIIUX HeJIeii:

- OBJ'IaI[eHI/Ie CHCTEMOH IrCOMCTPUUICCKUX 3HAHUH U YMCHHﬁ, HCO6XOI[I/IMI>IX AJI1 IIPUMCHCHHS B
HpaKTH‘{eCKOﬁ ACATCIIBHOCTH, U3YUCHHU CMCIKHBIX NUCHUILINH, IPOJOJIKCHUA 06p330B8.HI/I$I.

- CDOpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 00 HaesAaX 1 METOAaX MAaTCMATHUKU KaK YHUBCPCAJIIbHOI'O
A3bIKA HAYKH U TCXHUKHU, CPCACTBA MOJACIIMPOBAHUA SIBIICHUI U IMponecCoB.

[TpakTryeckast 3HAUMMOCTb LIKOJIBHOT'O Kypca reoMeTprun 00yCIIOBJIEHA TEM, UTO €€ 00BEKTOM
SIBIISTIOTCSI IPOCTPAHCTBEHHBIE ()OPMBI 1 KOJTMYECTBEHHBIE OTHOIIEHHS JCHCTBUTEIFHOTO MHPA.
['eomeTprueckas HOAroToBKa HEOOX0AUMa JIJIsl IOHUMaHUS IPUHIUIIOB YCTPOICTBA U
UCIIOJIb30BaHUSI COBPEMEHHON TEXHUKH, BOCIIPUATHS HAYUHbIX U TEXHUYECKHX MOHATHH U UJieil.
Marematuka sBisieTCs A3bIKOM HayKH U TEXHUKH. C ee MOMOIIbI0 MOJICTUPYIOTCS M U3Y4alOTCs
SBJICHUS U TPOLIECCHI, IPOUCXOASIINE B TpUpoje. ['eomerpus oOecrieunBaeT u3yueHue Jpyrux
JUCLUIUIMH. B mepByro ouepesib ’TO OTHOCUTCS K MPEIMETAM €CTECTBEHHOHAYYHOTI'O IMKIIA, B
YaCTHOCTH K ¢u3uKe. Pa3BUTHE JTOrMYECKOr0 MBIIIIEHUS! IPH U3yYEHUH T€OMETPUHI
CIOCOOCTBYET TAK)K€ YCBOCHHUIO NMPEAMETOB I'yMaHUTapHOr0 MKIIa. [IpakTnueckue ymeHus u
HaBBIKM HEOOXOAMMBI JJIsl TPYA0BOM J1€ATENBHOCTH U NMPO(PECCHOHAIBHOMN MOATOTOBKU
IIKOJIbHUKOB.

- Dopmuposanue HAYYHO20 MUPOBO33PEHU.

PasButre y yyamuxcs NpaBUIBHBIX MPEICTABICHUN O IIPOUCXOKAECHUN T€OMETPUYECKUX
abCcTpakLMid, COOTHOLLIEHUH PEANbHOTO U UICAIBHOT0, XapaKTepe OTpaKeHUs: MaTeMaTHYeCKOn
HAyKOH SIBIICHUH U IIPOLIECCOB PEAIIbHOIO MUPA, MECTE TEOMETPUH B CUCTEME HAYK U POJIU
MaTeMaTHYECKOro MOJICIMPOBAHUS B HAYYHOM MIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(bOopMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHS YUAIIUXCs, a TAKKe (POPMUPOBAHUIO KAUECTB
MBIIUIEHUSI, HEOOXOIUMBIX JJISl a1alTallii B COBPEMEHHOM MH(OPMAallMOHHOM OOLIECTBE.

- Humennekmyansnoe pazeumue, npoooscenue popmuposanuii Kauecme 1UYHOCHU,
CBOIICIMBEHHBIX MAMEMAMUYECKOU 0eAMENbHOCHU: ACHOCIU U IMOYHOCIU MbLULIEHUA,
KPUMUYHOCIMU MbIUICHUA, UHMYUWUU KAK C6EPHYMO20 COZHAHUA, JI02UYECKO20 MbIUICHUA,
IIEMEHN 06 ANI2OPUMMUYECKOT KYTbIMYPbl, RPOCHMPAHCIEEHHBIX NPEOCMAGICHUIL,
CROCOOHOCHU K NPE0O00IeHUI0 mPYOHOCHEll.

TpeOys OT yJamuxcsi YMCTBEHHBIX M BOJIEBBIX YCUIIHM, KOHIIEHTPAIMU BHUMAHMUS, AKTUBHOCTHU
Pa3BUTOT0 BOOOpaXEHHUsI, FEOMETPUSI pa3BUBAET HPABCTBEHHbBIE UEPTHI JIMYHOCTU
(HacTOMYMBOCTB, LIETCYCTPEMIIEHHOCTD, TBOPYECKYIO AKTUBHOCTb, CAMOCTOSITENIbHOCTD,
OTBETCTBEHHOCTb, TPYAOII00ME, TUCIUIUINHY U KPUTUYHOCTH MBIIIJIEHUS) U apTyMEHTUPOBAHO



OTCTauBaTh CBOM B3IJISAJIbI U YOEXKIEHUS, a TAKXKe CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHbBIE
peLIeHusl.

["'eomeTpus CyIIECTBEHHO PaCIIUPSIET KPYro30p YUaLMXCsl, 3HAKOMSI X C UHIAYKIHMEN 1
JeTyKIrel, 0000IeHneM U KOHKPETH3alrel, aHaIn30M U CHHTE30M, a0CTparupoBaHHEM,
aHaJorhei. AKTUBHOE HCIIOJIb30BAaHME 33/]ad Ha BCEX ATarax yueOHOTO MpoLecca pa3BUBaeT
TBOPYECKHUE CIIOCOOHOCTH IIKOJILHUKOB.

[Tpu uzydyenun reoMmeTpun GOPMHUPYIOTCS YMEHHUS U HABBIKM YMCTBEHHOTO TpyJa —
IUTAHUPOBAHKE CBOEH pabOThI, MOMCK PAlMOHAIBHBIX IyTEH €€ BBIOJIHEHUS, KpUTUYECKast
OLICHKA €€ pe3yJbTaToB. B mpoliecce u3yueHus: reoOMeTpUr MIKOJIbHUKU JOHKHBI HAYYUThCS
U3JIaraTh CBOM MBICIIH SICHO M HUCUYEPITBIBAIOIIC, TAKOHMYHO U €MKO, TPHOOPECTH HABBIKU
YETKOT0, aKKypaTHOTO U TPAaMOTHOTO BBIMIOJIHEHUSI MATEMAaTHUYECKUX 3aMUCeH.

B xone uzyuenus reoMmeTpun pa3BUBAETCA JOrMUECKOe MblluieHHe yyamuxcs.Camu 0o0bEeKThI
r€OMETPUYECKUX YMO3AKIIIOUCHHUM U IIPUHATHIE B TEOMETPUH ITPABUJIA UX KOHCTPYUPOBAHMS
CHOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JI0OKA3bIBATh CYKJIEHUS, IPUBOAUTH
YETKUE OIPEAEICHUS, PA3BUBAIOT JOTUYECKYI0 UHTYUIUIO, KPATKO U HAIVIAIHO ITOKa3bIBAKOT
MEXAHU3M JIOTHYECKUX [TOCTPOCHUN U y4aT UX IPUMEHEHHUIO.

- Bocnumanue Kyn1smypul 1uuHocmu, OmHouwleHuA K Mamemamuke KaKk K 4acmu
odujeuenogeuecKoil Kyapmypal.

['eomeTpus packpbeIBaeT BHYTPEHHIOIO TAPMOHHUIO MaTEMATUKH, (POPMHUPYET TIOHUMAHHE
KpacoThl U U3SI1I€CTBA MAaTEMATUYECKUX PACCYXACHUM, CIOCOOCTBYET BOCIIPUSATHIO
reoMeTpuueckux GopM, YCBOCHHUIO OHATHSA cuMMeTpus. Ee n3ydyenue pazsuBaeT BooOpakeHue,
CYIIECTBEHHO 00OTallaeT U Pa3BUBAET MPOCTPAHCTBEHHBIE MTPEJICTABICHHUS.

O0mas xapakTepucTuKa y4e0HOro npeamera

B kypce reomeTpun MOKHO BBIACITUTH CIEAYIOIIUE OCHOBHBIE COJIEpKATENbHbIC JTHHHU:
«Haznaonaa 2eomempusn», «leomempuueckue uzypor», H3zmepenue 2eomempuueckux
eéenuuuny, «Koopounamwry, «Bexkmopwvry, «Jlocuka u mnoxcecmea», «leomempusn 6
UCHOPUYECKOM PA3BUMUL)

Jlunusa «Harasianasi reomeTpusi» ( 2JIEMEHTHI HATJISITHOM CTEPEOMETPUHN)- CIIOCOOCTBYET
Pa3BUTHIO TPOCTPAHCTBEHHBIX MPEACTABICHUIN yUalIMXCA B paMKaX U3y4YeHUS NTAHUMETPHUH.

Copnepxanne pazznenoB «I'eomerpuueckue ¢purypbi» U «3mepenne reomeTpu4ecKux
BeJIMYMH» HAlleJIEHO Ha MOJY4YeHHE KOHKPETHBIX 3HaHMH O TeOMETpHUYecKOl Qurype Kak
BaKHEHILIEH MaTeMaTUYeCKOM MOJEIM JUlsl OMMCAHUs OKpyXkaromero Mupa. CucreMaTuieckoe
U3y4eHHE CBOWCTB T'€OMETPHYECKUX (UTYp TO3BOJIUT pPa3BUTh JIOTMYECKOE MBILIUIEHUE U
[OKa3aTb IPUMEHEHHWE JTHUX CBONCTB NPU pEIIEHHHM 3a4ad  BBIYMCIUTENBHOIO U
KOHCTPYKTUBHOTO XapakTepa, a TAKKe MPAKTUYECKUX.

Marepuai, oTHOCAIUICA K coaepkarelbHbIM JIMHUIM «Koopaunats» u «BekTopsny, B
3HAYUTENIbHOM CTENEeHU HeceT B ce0e MEeXIpPeIMETHbIE 3HAHUS, KOTOPbIE HAXOJAT MPUMEHEHUE
KaK B Pa3IM4YHbIX MATEMaTUYECKUX AUCLUIUIMHAX, TAK U B CMEXKHBIX IIpEAMETaX.

Ocob6eHHocThI0 TUHNHM «JIorHKa M MHOXKeCcTBa» SBIISETCS TO, YTO IPEICTABICHHBIH
3/1€Ch MaTepuall U3y4aeTcs MPEUMYIIECTBEHHO IIPU PACCMOTPEHUHU Pa3IMYHbIX BOIIPOCOB Kypca.



CoOTBETCTBYIOIIMKA ~ MaTepual  HaleJIeH Ha MaTeMaTHYeCKOe  pPa3BUTHE  YYalllUXCH,
dbopMupoBaHHe y HUX yMEHUs TOYHO. CKaTo U SICHO M3JaraTh MBICIH B YCTHOW U MHCbMEHHOU
peuu.

Jlunus «I'eomempusn 6 ucmopuueckom pazeumuuy TpeaHA3HAYCHA I (HOPMUPOBAHHS
NpPEJCTAaBICHUNA O TEOMETPUM KaK YacTH 4YeJIOBEYECKOW KYIbTYpPBI, Ui OOIIEr0 pa3BUTHUSA
HIKOJIBHHUKOB, JIJISl CO3JaHuUs KyJIbTYPHO- HCTOPHUYECKON CPebl O0Y4YCHUSI.

MecTo npeamMera B yueOHOM IJIaHe

bazucHbIil yueOHBIH IJ1aH HA U3YYCHHE TeOMETPHH B 7-9 Kilaccax OCHOBHOM IITKOJIBI
OTBOJIMT 2 Yaca B HEJIECTIO B TEUCHUE KaXKI0T0 rojia 00ydeHust: 7 kiacc-34 neaenu (68 4),8kiace
— 34 nenenu (68 1), 9 kiacc — 34 Henenu (68 yaco). Beero 204 vaca.

Conep:xaHue Kypca

Harasignass reomerpusi. HarmsimHble TpencTaBiIeHHS O TeOMETPHUYECKUX (UTYypax Ha
IUIOCKOCTM M B MPOCTPAHCTBE. HpsMas, OTPE30K, Jyd, Yroj, JIOMaHas, MHOTOYTOJIbHUK,
OKPYXHOCTB, KPYyT, KyO, Mmapaijenenuie], Ipu3Ma, nupamuaa, map, chepa, KOHyC, MIITUHAP.
H300paxeHne TreoMETPUYECKHMX M MPOCTPAHCTBEHHBIX  ¢uryp. Ilpumepsl cedeHui.
Muororpanauku. [Ipumeps! pa3BepTOK MHOTOTPAHHUKOB, [IUJIMH]IPA, KOHYCA.

ITonsTue O6’beMa; CANHUIIBI o0obpema. O0BeM MpAMOYIT'OJIbHOT'O ITapaJUICJICTIUIICAa, KY6a

I'eomerpunueckne ¢purypsl. [Ipsmbie u yrasl. Touka, npsMas, m10ckocTb. OTpe3oK, JIyd.
VYron. Buasl yrnos. BepTukanbHbie U cMexHbIe yriibl. CpaBHEHHE OTPE3KOB U yriioB. CMexHbIe
Y BEPTUKAJIBHBIE YIJIBI U UX CBOMCTBA. bruccekTpuca yria.

[TapamnensHble W mnepecekaromuecs mnpsimble. [Ipu3Haku mnapajiaeNbHOCTH MPSMBIX.
AkcrnoMa mnapaieNbHbIX NpsAMbIX. CBOHCTBa MapajulelbHBIX NpAMbIX. llepneHauKysspHble
npsamele. [lepnenukynsp u HakIOHHas K npsAMoil. CepeMHHBIN NepeHAuKYIsAp K OTPE3Ky.

Tpeyronsuuk. Mennana, OuccekTpuca U BBICOTA TPEYroJbHMKA, CPEIHSS JIMHUS
TpeyrojipHuKa. PaBHOOEIpEHHBI M pPaBHOCTOPOHHUH TpeyroiabHUKH; CBoOicTBa M NpU3HAKU
paBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3HaKy paBeHCTBAa TPEyrodbHUKOB. COOTHOLICHUE MEXTY
CTOPOHaMHM M yIilaMM TpeyroibHuKa. HepaBeHcTBO TpeyronbHuKa. [IpsiMmoyrosbHble
TPEYroJIbHUKHU, UX CBOMCTBA U MPU3HAKU PABEHCTBA.

CymMma yrioB TpeyrojdpHHKa. BHemHue yrisl TpeyronsHuka. Teopema @aneca.
[Tonobusie TtpeyronpHuku. IlpusHaku mnonoOus TpeyronbHUKOB. I[IlpumeHeHHe nomodus K
JI0Ka3aTeNbCTBY TEOpEM M peleHuto 3aaad. Teopema [Iudaropa. CuHyc, KOCHHYC M TaHTEHC
OCTPOTO YIJIa MPAMOYTOIBHOTO TpeyroabHuKa yrinos oT 0 g0 180° . Pemenne mpsamMoyrombHBIX
TPEYIrOJILHUKOB. OcHoBHOE TPUTOHOMETPHUYCCKOEC TOXKACCTBO. CDOpMYJ'H)I, CBA3BIBAIOIIUE CHUHYC,
KOCHHYC, TAaHT€HC U KOTaHI'€HC OJHOIO U TOrO K€ yrija. PelieHue TpeyrojJbHUKOB: Teopema
KOCHHYCOB M TEOpPEMAa CUHYCOB. 3aMevaTeIbHble TOUKH TPEYTOJIbHUKA.

qCTBIpCXYF OJIbHHK. HapanneﬂorpaMM, €ro CBOMCTBA U IMPU3HAKH. Tpanem/lﬁ, CpCaHAAa
JIMHUS TpariCiuu. HpHMOyTOJ'ILHI/IK, p0M6, KBaapar, ux CBOICTBA U IMPU3HAKHU.

MHOTO}’FOJ’IBHHK. BBIHYKHLIG MHOT'OYT'OJIbHUKH. CyMMa YIJIOB BBIITYKJIOTO
MHOTI'OYyTr'OJIbHHKA. HpaBI/IHI:HLIC MHOT'OYT'OJIbHHUKH.



OkpyxHocTh U Kpyr. Jlyra, xopaa. Cektop, cermeHT. l[eHTpanbHble U BINHCAHHBIE YIJIbI.
BenmuunHa BrnucaHHOro yriia. B3aumMHOE pacIliOnoOXKE€HHE MNPSAMOM M OKPYKHOCTH, IBYX
okpyxHocTell. KacaTenbHas U cexyias K OKpyKHOCTH, X CBOMCTBA. BrircaHHble U ONMCaHHbIE
MHOrOyrojibHUKH OKpY>KHOCTb. BIincaHHas B TpEyrojbHUK, U OKPYKHOCTb, OIHCAHHAs OKOJIO
TpeyrojbHuKa. BrimcanHast 1 onMcaHHbIE OKPYKHOCTH IIPaBUIIBHOIO MHOTOYT OJIbHUKA.

['eomerpuueckne mnpeoOpazoBanus. [loHATHE paBEHCTBA TI'E€OMETPUYECKHX (UTYP.
OtoOpakeHue 1miockocTH Ha ceds. IloHATHe 0 IBHKEHUM: OceBas U LIEHTpajbHAasi CUMMETPUH,
napaJuleIbHBIN IepeHoc, moBopoT. [lorsTue o mogodun Guryp u roMoTeTHN.

[locTpoeHne ¢ moMoOIIbIO LUPKYJIss W JIMHEHKH. OCHOBHBIE 33Jaud Ha IOCTPOCHHE:
JIEJICHHE OTPE3Ka II0II0JIaM; IIOCTPOEHUE YIJIa, PABHOI'O JAHHOMY; IIOCTPOCHHUE TPEYTOJIbHUKA 110
TPEM CTOpPOHAM; IOCTPOEHHE MEPHEHIUKYJsIpa K MPAMON, MOCTpOEHHE OUCCEKTPHUCHI YIIa;
JIJICHHE OTPE3Ka Ha N PaBHBIX 4acTel, IOCTPOEHUE MPABUIIbHBIX MHOIOYT OJIBHUKOB.

Pemienne 3amad Ha BBIYMCIEHHE, [JOKA3aTE€IbCTBO M IOCTPOCHHE C MHCIOJIb30BAHHEM
CBOWCTB M3y4YEHHBIX QUTYP.

HN3mepenne reoMerpuyeckux BeauuMH. JmmHa otpeska. PaccrosHue OT TOYKM 110
npsAMOH. PaccTosiHue Mexny napajjiebHbIMU PSIMBIMH.

IIepumeTp MHOTOYTrOJIBHHKA.
JnHa OKpY»KHOCTH, YUCJIO TT; JJIMHA TYTH OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEXKIY BEIMYMHON LEHTPAJIBHOTO YIja H
JUIMHOM 1 TyTH OKPYKHOCTH.

[Tonstne muomanu miockux ¢uryp. PaBHOcocTaBieHHbIE M pPaBHOBEIMKHE (QUTYpBHI.
[Inomann mnpsAMOYrojabHUKaA, MapajulejiorpaMma, TpeyrojbHHKa, Tpanenuu. llnomans
MHOroyrojpHuka. Ilnomane kpyra u momans cexkropa. COOTHOIIEHHME MEXTY ILIOMAIIMU
no100HBIX (uryp.

Pemenne 3agay Ha BBIYMCIEHHE W JIOKA3aTEIbCTBO C HCIIOJIB30BAaHHEM H3YYEHHBIX
bopmyst.

Koopaunarel. VYpaBhHenue npsmoil. Koopaunatsel cepenunbel  orpe3ka. Dopmyna
paccTOsTHUS MEXY IBYMSI TOUKaMHU IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

Bekropsl. [lonarue BexkTopa. PaBeHCTBO BekTOpOB. Cli0’K€HHE M BBIYUTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. PaszmolkeHue BEKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunarel BekTtopa. IIpocredimme 3amaum B KOOpAMHATaX. YPaBHEHUsS OKPYKHOCTH U
npsMoil. IIpumeHenne BEKTOpOB M KOOPAMHAT MpHU pelieHnu 3a1ad. CKalsipHOe ITPOU3BEICHNE
BEKTOPOB U €r0 IPUMEHEHNE B TEOMETPUUYECKHUX 3a/1a4.

daemeHTHI Joruku. Onpenenenne. AKCHOMBI U TeOpeMbl. Jloka3zatenbcTBo. Jloka3aTenbCcTBO OT
npotuBHOro. Teopema, oOpatHas 1aHHOU. [Ipumep u KoHTpIIpUMeEp.

IlTonstue o PAaBHOCHUJIIBHOCTH, CJIICOOBAHHWU, yl'IOTpC6J'ICHI/IC JJOTHYCCKHUX CBA30OK ecnu...,
mo..., 6 MOM U MOJbKO 6 mom cjiydae, JOTHYCCKUC CBA3KU U, UIU.



I'eomeTpusi B ucropudeckoMm pazputuu. Ot 3emiemepus Kk reomerpun. [ludarop u ero

mkosa. Panec. Apxumen. IlocTpoeHue NpaBUIBHBIX MHOIOYIOJIbHUKOB. Tpucekuus yria.
KBanpatypa kpyra. YaBoenue ky6a. Mctopus uncna n. 3onoroe ceuenue. «Hagana» EBkimna.
JI. Diinep. H.W. Jlob6aueBckuii. cTopus nsaToro mocrysnara.

I/I306peTCHI/Ie MCTOJa KOOPAUHAT, MO3BOJIAOMICTO MEPCBOAUTE TCOMETPHUICCKUC 00BEKTHI

Ha sa3bIk anreopel. P. Jlekapt m II. ®epma. [Ipumepbl paziuyHBIX CHUCTEM KOOpPAMHAT Ha

IIJIOCKOCTH.

TpeOoBaHus K pe3yJjbTaTaM 00y4eHHsI 1 OCBOECHHIO
coJiep:KaHuA Kypca

[lporpamma  oOecrmieyMBaeT  JOCTHIKEHHE  CICAYIOIIMX  PE3yJbTaTOB  OCBOCHHS

00pa3oBaTebHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHuUs.

1)
2)

3)

4)

5)
6)
7)

8)

JInuHOCTHBIE

CdopMupoBaHHOCTH OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHIO, TOTOBHOCTh M CLIOCOOHOCTH
00yyaroImuxcst K cCaMOpa3BUTHIO U CaMOOOPa30BaHUIO;

ChopMupoBaHHOCTh LIEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOILECTBEHHOM MPAKTUKH;

CdopMUpOBaHHOCT KOMMYHUKATHBHOH KOMIIETCHTHOCTH B OOIICHHHM CO BCEMHU
yJacTHHKaMH  0Opa3oBaTeNbHOrO  Iporecca, B 00pa3oBaTelnbHOH, y4eOHO —
HCCJIEIOBATEIbCKOM U IPYTUX BUJAX JESTEIbHOCTH;

YMeHne ACHO, TOYHO, I'paMOTHO H3JiaraTb CBOM MBLICJIN B yCTHOfI W TTUCHbMEHHOM peuun,
IIOHMMATh CMBICII IIOCTABJIEHHOM 3aJadd, BBICTPAWBaThb apryMEHTALMIO, INPUBOJMUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

[IpencraBiaeHne 0 MaTeMaTHUECKOM Hayke Kak cepe 4ernoBeYeCcKol 1eATeIbHOCTH, 00
JTalax €€ pa3BUTHs, O €€ 3HAYMMOCTH JJIs Pa3BUTHS LIMBHIIN3ALINN;

KpUTHYHOCTH MBIIUIEHUS, YMEHUE PACIIO3HABATH JIOTHUECKU HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATE TUIIOTE3Y OT q)aKTa;

eraTI/IBHOCTI) MBIIIJICHUS, MHUIIMATHBAa, HAXOAYNBOCTh, AKTUBHOCTD IIPU PCIICHUN
FeOMETPUUECKUX 3aj1ay;

YMeHue KOHTPOJIMPOBAThH MPOLIECC U PE3yJbTaT YUeOHON MaTeMaTHYecKou

JeATEIbHOCTH;
MeranpeamerHble

1) YMeHHe caMOCTOSTEIBHO ITAHUPOBATh MYTH JOCTHKCHUS 1IEIeH, 0CO3HAHHO
BbIOMpaTh Hanbosee F3PPEeKTUBHBIE CITOCOOBI pelIeH s YUeOHbBIX U TTO3HABATENbHBIX
3a1ad;

2) YMeHwue OCYIIeCTBIISATh KOHTPOJIb 110 Pe3yJIbTaTy U CIIOCO0Y ICHCTBHSI HA YPOBHE
MPOM3BOJIFHOTO BHUMAHHUS M BHOCHTH HEOOXOIMMbIE KOPPEKTHBHI,

3) VYMeHue ajiekBaTHO OIICHUBATH MPABHIBHOCTh HJIH OIIHOOYHOCT BBIOTHEHHS
yueOHOil 3a1auu, ee 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHbIE BO3MOXKHOCTH €€
peLIeHHS;



4) Oco3HaHHOE BJIaJICHUE JOTHUCCKUMH JCHCTBUSM M OTPEACICHUS TOHATHIA,
0000111eHNs1, YCTaHOBIICHUS aHAIOTUH, KJIIACCH(PHUKAIIMY HA OCHOBE CAMOCTOSITEIILHOTO
BbIOOpA OCHOBAHUI U KPUTEPUEB, YCTAHOBIICHUS CBS3EH;

5) VYMeHue ycTaHAaBIUBATh IPUYNHHO-CIICACTBEHHBIE CBSI3H; CTPOUTH JIOTHUECKOE
paccyJieHue, Aej1aTh YMO3aKII0YeHUe (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTUHN) U
BBIBOJIBI;

6) VYMeHwue co3aaBath, IPUMEHSATh U IIPEOOPA30BHIBATH 3HAKOBO- CUMBOJIMYCCKUE
CPEICTBA, MOJICJIA U CXEMBI JIJIsl pelIeHHs y4eOHBIX U MO3HABATEIbHBIX 3a/a4;

7) VYMeHHe OpraHu30BbIBaTh y4eOHOE COTPYAHUYECTBO K COBMECTHYIO JACATEIBLHOCTD C
YUUTENEM U CBEPCTHUKAMHM: OTPEACIATH LENH, paclpeieieHne GyHKIUN 1 posen
YYaCTHHUKOB, B3aUMOJICHCTBUE U 0O0IIHE CIIOCOOBI padOThI; yMEHUE paboTaTh B TPYyIIIE:
HAXOJUTh 00IIee PelICHHE U pa3pemaTh KOH(GIUKTHI Ha OCHOBE COTJIACOBAHUS
MO3UIMI B y4eTa HHTEPECOB; CIyIIaTh MapTHEPA; HOPMYITHPOBATh, APTYMEHTHPOBATH
Y OTCTauBaTh CBOE MHEHUE;

8) CdopMHPOBAaHHOCTh M Pa3BUTHE YUCOHOW KOMIIETEHTHOCTH B 00JIACTH
UCIOJIb30BaHUsl HH(POPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHonorui ( UKT-
KOMIIETEHTHOCTH);

9) IlepBoHauaybHBIC IPEACTABIACHUS 00 HICAX U METO/IaX MATEMATHKU KaK
YHUBEPCAIHHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOACIUPOBAHUS SIBJICHHUHN U
IIPOLIECCOB;

10) YMeHue BHIETh MaTEMATHYECKYIO 3a71a4y B KOHTEKCTE MPOOIEMHOM CUTYAIMH B
JPYruX IUCLUMIUIMHAX, B OKpYXKaloLeH KU3HH;

11) YMeHre HaXOAUTh B PA3IHYHBIX HCTOUHHUKAX HHpopMarmto. Heobxoaumyro st
pelIeHuss MaTeMaTUYeCKUX MPoOIIeM, U IPEICTABIATh €€ B TOHITHOH dopMe;
MPUHUMATH PEIICHUE B YCIOBUSIX HEMOTHOU U M30BITOUHOM, TOUHOW U BEPOATHOCTHOMN
uHpOpMaINH;

12) YMeHne MOHMUMATh U HCIIOIb30BaTh MaTEMAaTHUECKUE CPEICTBA HATTIAAHOCTH (
PUCYHKH, YEPTEKHU, CXEMBI U JIp.) Ul HILTIOCTPALIMU, HHTEPIPETAIINH, apTyMEHTAIIUH;

13) YMeHue BBIZIBUTaTh TUIIOTE3bI IIPU PEIICHUN YIEOHBIX 3a/1a4 U IOHUMATh
HEO0OXOUMOCTb UX ITPOBEPKU;

14) YMeHne NpUMEHSTh UHIYKTHBHbIE U JICTYKTUBHBIE CITOCOOBI PACCYKIACHUH, BUIETH
pa3MyHble CTPATErvH PeleHUs 3a/1a4;

15) [loHumMaHue CYIIHOCTH AITOPUTMUYCCKHUX TPEANUCAHUN U YMEHHUE ICHCTBOBATH B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

16) YMeHne caMOCTOSITEIbHO CTaBUTh II€JTH, BEIOUPATh M CO31aBaTh alTOPUTMBI JIJIs
perIeHus yueOHbIX MaTeMaTUUECKHUX MPoOIIeM;

17) YMeHue mIaHupOBaTh M OCYIIECTBIIATH JAEATEIIbHOCT, HAPABICHHYIO HA PEIICHHE
3aJ1a4 UCCIIeI0BATEeNIbCKOIO XapakTepa.

IpeamerHsbie

1) VYwmeHue paboTaTh ¢ FEOMETPUYCCKUM TEKCTOM ( CTPYKTYPHUPOBAHUE, U3BIICUCHUE
Heo0X0auMoM H(OpPMAIIUN), TOYHO ¥ TPAMOTHO BBIpaKaTh CBOU MBICITH B YCTHOU U
MUCHhMEHHOU pPeuH, MPUMEHSSI MAaTEMAaTUYECKYIO0 TEPMUHOJIOTHUIO U CUMBOIIUKY,
UCTIOJIB30BaTh PA3JIMYHBIC SI3BIKH MATEMATUKH ( CIIOBECHBII, CHMBOJIUYECKHUH,
rpaguvecKuii), 000CHOBBIBAThH CYXKJIEHHS, TPOBOJIUTDH KJIACCU(PUKAIINIO, TOKA3bIBATh
MaTeMaTHYECKUE YTBEPKICHUS;



2) Bragenue 6a30BbIM MOHATHHHBIM aMapaToM IO OCHOBHBIM pa3/ieiiaM COACPIKAHHS,

HMCETb NPCACTABJICHUC 00 OCHOBHBIX HU3Yy4aCMbIX ITOHATHUAX KakK BaXHEHIITNX

MAaTCMAaTUYCCKUX MOJCIIAX, ITIO3BOJIAIOINIUX OMMUCBIBATh U U3YUaTh PCAJIbHBIC ITPOLCCCHI

U ABJICHUSA,

3) OBJIaI[GHI/Ie HaBbIKaMH YCTHBIX, MIMCbMCHHBIX MHCTPYMCHTAJIbHBIX BBI‘{I/ICJ'IeHI/IIjI;

4) OBgiaicHHE TEOMETPUICCKUM S3bIKOM, YMEHHE HCIIOIb30BATh €r0 I OMUCAHUSI
IIPEIMETOB OKPY>KAIOLIEr0 MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U
M300pa3uTeIbHbIX YMEHUH, IPUOOPETEHNE HABBIKOB T€OMETPHUUECKUX TOCTPOCHUI;

5) VYcBoeHue cuCTeMbI 3HAHUH O MJIOCKUX (PUIypax U MX CBOWCTBAX, a TAKXKE HA

Harjis1iiHoM YpOBHE — O HpOCTCfH.HPIX MMPOCTPAHCTBCHHBIX TCJIaX, YMCHHUC IPUMCHATDH

CUCTCMATUYCCKUC 3HAHUA O HUX IJId PCHICHUA TCOMCTPHUYCCKUX U MPAKTHUICCKUX

3a/1a4;

6) VYMeHue U3MEpSTh JIMHBI OTPE3KOB, BEJIMYMHBI YIIIOB, UCIIOIB30BATH (HOPMYIIBI ISt

HaXO0XKICHHUA IICPUMCTPOB, nnomaﬂeﬁ 1 00bEMOB TCOMCTPHUUCCKUX (1)I/Il“yp;

7) YMeHue IMPUMCHATH U3YUYCHHBIC IIOHATHUA, PE3YJIbTAThl, MCTOAbI JJISI PCHICHUSA 3a/1a4
MMPAKTUYCCKOI'O XapaKTepa U 3a1a4 U3 CMCIKHbIX JUCHUIIINH C UCII0JIb30BAHUCM IIPU
HeO6XOI[I/IMOCTI/I CIIPpAaBOYHBIX MATCPUAJIOB, KAJIBKYJISITOPA, KOMIIBIOTEPA.

8) Pemenne 3aaa4 Ha BBIYMCICHUC U NOKA3aTCJIbCTBO C UCITOJIb30BAHUEM U3YYCHHBIX

dbopmy.

TemaTu4eckoe IJIAHUPOBAHUE

7 kiacce
Ne Ha3Banue Temsbl nim pazaena | Koauuec | XapakrepucTuka 0CHOBHBIX BUA0B
TeMbI TBO AesITeJIbHOCTH YYCHUKA (Ha YPOBHE
4acoB | Y4eOHBIX JielicTBHil)
HauaneHble reoMmeTpuueckue 10 DopMyIIMpOBATH ONPEICICHUS U
1. CBEJICHUSI. WUTIOCTPUPOBATH MOHATHS OTPE3Ka, JIyda;

yria, IpsiMoro, 0CTporo, Tyroro u
Pa3BEPHYTOTO; BEPTUKAIBHBIX U CMEXKHBIX
YTJIOB; OUCCEKTPHUCHI yTIIa.
@opMynHMpOBaTh U JOKA3bIBATH TEOPEMBI,
BBIPAXAIOIIME CBOKMCTBA BEPTUKAJIBHBIX U
CMEXHBIX yTJIOB.

Pemrate 3a1a4u Ha TOCTPOEHUE C TIOMOLIBIO
LUPKYJIS ¥ JIMHEHKU Y Ha BBIYUCIICHUS




TpeyroabHUKH.

19

Pacno3naBath Ha yepTexkax,
(hopMyIIMpOBaTh ONPEEICHUS, N300paXKaTh
MPSIMOYTOJIBHBIN, OCTPOYTOJIbHBIN,
TYIOYTOJIbHBINA, paBHOOCAPEHHBIH,
PaBHOCTOPOHHUU TPEYTOJIbHUKY ; BBICOTY,
Meanany, OUCCEKTPUCY;
NEPHEHANKYJISIPHBIX MPSIMBbIX,
NEPIEHIUKYJISIPA U HAKIIOHHOM K ITPSAMOM.
@opMyIHpPOBATH ONPEIEIECHUE PABHBIX
TPEYroJILHUKOB. POPMYJIMPOBATH U
JI0OKa3bIBaTh TEOPEMBI O IPU3HAKAX
PaBEHCTBA TPEYTrOJIbHUKOB.

OOBACHATH U WILTIOCTPUPOBATD
HEPaBEHCTBO TPEYroJIbHUKA.
@opMyIHpOBaTh U JOKA3bIBATH TEOPEMBI O
CBOMCTBAxX M MpU3HAKaX PaBHOOEAPEHHOTO
TPEYroJIbHUKA, COOTHOIIEHHSIX MEXKIY
CTOPOHAaMU U YIJIaMU TPEYTOJIbHUKA, CyMME
YIJI0B TPEYrOJbHUKA; CBONCTBE
NEPHEHANKYJIApa U HAKIIOHHOM, CBOMCTBaX
OMCCEKTPUCHI YTJIa U CEPEANHHOTO
NEPHEHANKYIIAPA K OTPE3KY

[TapannenbHbIe TPSIMBIE.

13

Pacnio3naBath Ha yepTekax, H300paxarsb,
hopmynupoBaTh ONpECTICHUS
napasenbHbIX MPSIMbIX, YTJIOB,
00pa30BaHHBIX NPU NEPECEUECHUHU ABYX
napasenbHbIX MPSMbBIX CEKYIIEH;
NEPIEHAUKYISPHBIX IPSIMBIX.
OOBSACHUTD, UTO TAKOE T€OMETPHUECKOE
MECTO TOYEK, IPUBOAUTH IIPUMEPHI
reOMETPHUECKUX MECT TOUEK.
DopMyJIUPOBATH AKCHOMY MapaJIEIbHBIX
TPSIMBIX.

dopMynupoBaTh U JOKa3bIBaTh TEOPEMBI,
BBIPAKAIOIINE CBOMCTBA NapAJLJIEIbHBIX
MPSIMBIX

CooTHoIIEHN MEX 1y CTOPOHAMU
U yIJIaMU TPEYTOoJIbHUKA.

19

OOBSCHATH U WLTIOCTPUPOBATH
HEPaBEHCTBO TPEYTOJIbHUKA.

DopMyIHpOBaTh U JOKA3bIBATH TEOPEMY O
MPU3HAKE PAaBHOOEIPEHHOTO TPEYTrOJbHUKA,
COOTHOUIIEHUSIX MEX1Yy CTOPOHAMU U
yrilaMy TPEYTOJIbHUKA, CyMME YTJIOB
TPEYroJIbHUKA, BHEITHEM yTJIe
TPEYrOJIbHHKA.

Pemate 3a1aun Ha mocTpoeHUeE,
JTIOKA3aTeNIbCTBO U BHIYUCIICHHS. BhIIesATh B
YCIIOBHMHM 33J]a4M YCJIOBHE U 3aKJIIOUECHHUE.
Onupasch Ha ycJIOBHE 3a/1a4H, IPOBOIUTD
HE0OXOIMMBIE JJOKa3aTEeIbHbBIE
paccyxaenusi. COnocTaBiIsTh MOTYYCHHBIN




PE3yNbTaT C YCIOBHUEM 3aJaul

5. [ToBTOpEHME.

HToro 3a roa
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8 kimacce

Ne Ha3Banue TeMbl WJIN pa3aesia
TeMBbI

Koaunuec
TBO
4acoB

XapakTepucTHKA OCHOBHBIX BUI0B
JAesiTeJIbHOCTH YYEHUKA (Ha YPOBHE
Y4eOHBIX J1eficTBHIA)

1. YeTplpexyroJbHUKN

14

Pacrio3naBaTh MHOTOYTOJIBHHKH,
(hopMynupoBaTh ONpeaeIeHne U IPUBOAUTD
IPUMEPBHI.

Pacnio3naBath, popmynrpoBaTh
oTIpeieNieHue U N300pakaTh
napasuiesIorpaMm, MpsIMOYT OJIbHUK,
KBaJpar, poMO, Tpareiuro,
paBHOOEAPEHHYIO U MPSMOYTOIbHYIO
TpAICINH.

DopMyIHpOBaTh U IOKA3BIBATh TEOPEMBI O
CBOMCTBAxX W MPU3HAKAX MapauIeIorpaMma,
IpsIMOYTOJIbHUKA, KBajipaTa, poMoa,
TpAICIHH.

HccnenoBaTh CBOMCTBA
YEeTHIPEXyTOJIbHUKOB C TIOMOIIIBIO
KOMIBIOTEPHBIX TPOTPAMM.

Pemrars 3amaun Ha mocTpoeHue,
JI0KA3aTelIbCTBO M BEIYMCIICHUS.
MonenupoBaTh YCIOBHE 33JIa4H C TIOMOIIBHIO
yepTeka UM PUCYHKa, POBOIUTH
JIOTIOTHATEIIFHBIC TIOCTPOCHUS B XOJIe
petieHus. BeinensaTs Ha depTexe
KOH(UTYpAIH, HEOOXOIUMBIE JIJIsI
MPOBeICHUS] 000CHOBAHHBIX JIOTHUECKUX
II1aroB PeIICHHS

2. [Tnomanu ¢uryp

14

OOBACHATH U WILTIOCTPUPOBATH IMOHATHS
PaBHOBEIIMKUX U PABHOCOCTABJICHHBIX
¢buryp.

BeiBoauTth hopMyIsl mutomaaen
MIPSIMOYTOJIBHUKA, TTapaJlIeorpaMmma,
TPEYrOJIbHUKA U TPaIeLuu.

Haxonuts momaae MHOIOyTroJbHUKA
pa3bueHneM Ha TPEyroJIbHUKH U
YETBIPEXYTOJIbHUKH.

@opMyIMpPOBATh U JOKA3bIBATH TEOPEMY
[Tudaropa.

Pemate 3a1aun Ha BEIYMCIICHUE IIJIOIIAEH
TPEYTOJIbHUKOB, YETBIPEX YT OJIBHUKOB.




Hcnons3oBath GpopMyIibl 451t 000CHOBAHHS
JIOKa3aTEeNbHBIX PACCYKJICHUN B XOJIC
pemenust. THTEpnpeTHpoBaTh NOTYYCHHBIH
Pe3yabTAT ¥ COMOCTABIIATH €TO C YCIIOBUEM
3aaun

[Tono6HbIe TPEYTrOIBbHUKH

19

dopMyHpoBaTh OMpEEICHUE TMOJ0O0HBIX
TPEYrOJIbHUKOB.

dopMyIHpOBaTh M JOKA3bIBaTh TEOPEMBI O
MPU3HAKAX MOJ00US TPEYTrOJILHUKOB.
Pacrmio3naBath Ha YepTexKax,
(dbopMyupoBaTh  ONpeAeNieHUEe  CpeaHein
JUHUH TPareIuu.

dopMyIHpOBaTh M JOKA3bIBaTh TEOPEMY O
CpeaHel IMHUYU TPEyroJbHUKA.

OOBSCHATH U WIUTFOCTPUPOBATH OTHOIICHUE
ioniaied nogoOHbIX GuUryp.

Pemarp 3a1aun Ha BBIYHCICHUE TPATYCHON
MEpHI yIJia, Ha TOCTPOCHHE, JOKA3aTEIbCTBO
U BBIYHCICHUS. MOJIEIMpoBaTh YCIOBUE
3a/la4¥l C TIOMOIIbIO YepTeka WM PUCYHKA,
IIPOBOJIMTH JIOTIOJTHUTEIHHBIC TOCTPOCHHS B
Xo/e pemieHUs. Bpiaenarp Ha depTexe
KOH(pUrypauuu, HEOOXOIUMEBIE VIS
MPOBEACHUS OOOCHOBAHHBIX JIOTHYECKUX
I1aroB PeIICH

OKpyXHOCTb

17

DopMyIMpOBaTh ONPEAEIEHUS TIOHATUH,
CBSI3aHHBIX C OKPYKHOCTBIO, CEKYILEH U
KacaTeJIbHOM K OKPYKHOCTH, YTJIOB,
CBSI3aHHBIX C OKPY>KHOCTBIO.

DopMyIMpPOBaTh U 10KA3bIBATh TEOPEMBI
00 yria, CBA3aHHBIX C OKPY>KHOCTBIO.

®opmynupoBaTh U OOBSICHATH CBOMCTBA
IpajyCHON MepBl yIJla; COOTBETCTBUE
MEXly BEIMYMHON LEHTPAIBHOIO yIJla U
JUIMHOW IyTH OKPY’KHOCTH

N300paxkaTh, pacro3HaBaTh U ONUCHIBATh
B3aMMHOE PACIIOJIO0KEHHE NPSAMOU 1
OKPY>KHOCTH.

N3ob6paxats u popmMynupoBaTh
OIIpEEIIEHNUS BIMCAHHBIX U OMMCAHHBIX
MHOTOYT'OJIbHUKOB U TPEYTOJIbHUKOB;
OKPY’KHOCTH, BIIICAHHOH B TPEYTOJIbHUK, U
OKPY’KHOCTH, OITHCAHHON OKOJIO
TPEYTrOJIbHUKA.

dopMyIHpOBaTh U TOKA3bIBATh TEOPEMBI O
BIIMCAHHOW U OMMCAHHOMN OKPY’KHOCTSIX
TPEeyroJbHUKa 1 MHOTOYTOJIbHUKA.
DopMyIMpPOBATh ONPEAEIEHUS U
WJUTIOCTPUPOBATH MIOHATHUS CUHYCA,
KOCHHYCa, TAHI'€HCA U KOTAHI'€HCA OCTPOTro
yria npsiMOYrOJIbHOTO TPEYrOJIbHUKA.




BoeiBoauth hopmyiibl, BeIpaxkaroune
(GyHKIMHU yriia IpsSMOYTOJIBHOTO
TPEYroJIbHUKA YEPE3 €r0 CTOPOHBI.
DopMyIMpOBaTh U TOKA3bIBATh TEOPEMBI O
TOYKaX MEPECEUEHUs] CePeANHHBIX
MEPIIEHANKYIISPOB, OUCCEKTPUC, MEHAH,
BBICOT U UX IIPOJIOJKEHUM.

Pewars 3amaun Ha moctpoeHue,
JI0OKa3aTeJIbCTBO U BHIYMCIICHUS

S. IToBTOpEHHE

HToro 3a roa
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9 kjacc

Ha3sBaHnue TeMbl WJIN pasaeja

Koanuec
TBO
YyacoB

1. BekTopbl

10

DopMyIHpOBaTh ONPEICTICHUS U
WJUTIOCTPUPOBATH MTOHATHE BEKTOPA, IJTUHY
BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX
BEKTOPOB.

BrImonHsATh onepanyu Hajl BEKTOpaMu

2. Metoa koopauHaT

11

BoruncnsaTe AMHY U KOOPAMHATHI BEKTOPA.
OOBACHATH U WIUTFOCTPUPOBATH TIOHATHE
JIEKAPTOBOM CUCTEMBI KOOPIHMHAT.

BbIBOAUTE U HCII0JIB30BaTh (hOPMYJIbI
KOOPJMHAT CEpEUHBI OTPE3Ka, paCCTOSIHUSA
MEXY IBYMSI TOUKaMU IUIOCKOCTH,
ypaBHEHUS MPSIMON U OKPY>KHOCTH,

HaxoauTs yron Mexay BEKTOpaMH.

Pacnio3naBath, popmynrpoBaTh
OIIpEZICIICHUE CPEAHEN JTMHUM TPANeLnH,
JI0OKa3bIBaTh TEOPEMY O CPEIHEN JIMHUU
TpAaIeLHnH.

BBINOTHATE IPOEKTHI IO TEMaM
UCIIOJIb30BaHUs BEKTOPHOTO METOA IIPU
peuIeHny 3a/1a4 Ha BBIYUCIICHUS U
JI0Ka3aTeNbCTBA

3. CooTHOIIIEHHE MEXKIY CTOPOHAMHU
Y YIJIaMU TPEYroJbHHUKA

19

dopmynupoBaTh ONpeiCTICHAS CHHYCA,
KOCHHYCa, TAHT'€HCa, KOTAaHTeHCa YTIIOB OT
0° o 180°. BriBoaUTH GOPMYIIEL,
BEIpakaromue Gynkimu yriaos ot 0° 1o
180°. Uepes (yHKIHH OCTPHIX YITIOB.
®opmynHupoBaTh U pa3bICHUTH OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIIECTBO.
Bbrunciste 3HaueHHEe QYHKIMH yTia Mo
OJIHOM U3 ero 3a/laHHbIX (QYHKIHI.
®opmynHupoBaTh U TOKA3bIBATH TEOPEMBI
CHHYCOB U KOCHHYCOB.

BeiBomuTh (hopMyITy BBIpasKaroIlyto
TUIOIIA/Ib TPEYTOJIbHNKA Yepe3 ABE CTOPOHBI
U YTOJI MKy HUMHU.

Pemate 3a1a4m Ha BBIYHCICHUE TUIOMIAIN




TpeyroipHUKa. ONMUpasch Ha JaHHbBIE
YCIIOBHSA 33]]a4, HAXOAUTh BO3MOXHOCTH
PUMEHEHHUS HEOOXOAMMBIX (HhOpPMYII,
peoOpa3oBBIBaTh (POPMYIIBI

4. JlnvHa OKpPY)KHOCTH U IUIOLIA/b
Kpyra

12

PacrioznaBaTe MHOTOYTOJIBHUKY,
(hopMyIHpOBATH OIPEEICHUE U TPUBOIUTH
IIPUMEPBI MHOTOYT'OJIbHUKOB.

N306paxaTs u (opMyIHpOBATH
OIIpEeCIICHNUS BIIMCAHHBIX U OIIMCAHHBIX
MHOT'OYT'OJIbHUKOB U TPEYTOJIbHUKOB;
OKPY>KHOCTH, BIIMCAHHOHN B TPEYTOJIbHUK, U
OKPY’KHOCTH, OIIUCAHHOU OKOJIO
TPEYTrOJIbHUKA.

DopMyIHpOBaTh U I0OKA3bIBaTh TEOPEMBI O
BIIMCAHHOW U ONMCAHHOMN OKPYKHOCTAX
TPEYroJbHUKA U MHOTOYTOJIbHUKA.

BeiBoauTs (hopMyIibl IIIOMAAN Kpyra u
JUIMHBI OKPY>KHOCTH.

Pemarp 3a1aun Ha BBIYMCICHUE TMHBI
OKPY’KHOCTH M IJIOIIAJH KpyTa

5. JIBrmxeHue

Ctpoutb paBHbIE U CHMMETPUYHBIE (PUTYPHI,
BBITIOJIHATH HapaJIJIeJH)HI)H\/JI nepeHoc 151
MTOBOPOT.

UccnenoBaTh cBOMCTBA JBMKCHUH C
MTOMOIIBIO KOMITBIOTEPHBIX IMPOTPAMM.
BI)IHOJ'IHSITB HpOGKTI)I 110 TEMaM
reOMEeTpUUYECKUX MpeoOpa3zoBaHmil Ha
IUIOCKOCTH

6. HavannHabie
CTEpEeOMETPUHN

CBCACHUA nu3

OOBACHATDH, UTO TAKOE MHOTOTPAHHUK, €T0
rpaHu, pedpa, BEpIIMHBI, AMATOHAIN, KAaKOW
MHOTOI'paHHMK Ha3bIBA€TCS BBITYKJIBIM, YTO
TaKoe N-yrojbHas MPU3Ma, €€ OCHOBAHMUS,
O0KOBBIE TpaHU U OOKOBbIE pedpa; Kakas
MpHU3Ma Ha3bIBACTCS MPSMOMN M KaKast
HAKJIOHHOM; YTO TaKO€ BHICOTA IPU3MBI,
Kakast Ipu3Ma Ha3bIBaeTCs
napasenenune oM U Kakon
napaJuIesenuIe]] Ha3bIBaeTCs
MPSIMOYTOJIbHBIM; OOBSCHSATDH, KAKOH
MHOTOTPaHHHK Ha3bIBACTCS TUPAMHJION, UTO
TaKo€ OCHOBaHME, BEpIINHA, OOKOBbIE
rpaHu, 00KOBbIe pedpa 1 BbICOTA TUPAMMU/T
n300pakaTh U pacro3HaBaTh Ha pUCYHKaX
pPHU3MY, MTapaJUIEIIeTUIIe, THPAMIY,
LHWIMHAP, KOHYC, Iap

7. IToBTOpEHME

5

Hroro 3a roa
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. IlepeyeHb KOHTPOJIbHBIX Pad0OT

7 KJ1acc

1. KontponbHast pabota Nel

Hauanbubie TCOMCTPUUCCKHUC CBCACHUS

2. Kontponbnas pabora No2

TpeyrosbHUKN




3. Kontponbnas pabora No3 [TapannensHbIe IPSIMBIC
4. KontponpHas padora Ne4 CooTHoIlIEHNE MEXYy CTOPOHAMU U yIilaMH
TpeyrojbHUKa
S. KontponbHast pabota Ne5 I"onoBast KOHTpOJIbHAS paboTa
8 kuace
1. KontponbHast pabora Nel YeTsIpexyroJbHUKU
2. Kontponbnas pabora No2 [Tnomans
3. Kontposbnas pabora No3 [TogoOHBIE TPEYTOIBLHUKH
4. KontponbsHas padora Ne4 CooTHoIlIEHNE MEXy CTOPOHAMU U yIJIaMH B
IPSIMOYTOJILHOM TPEYTOJIbHUKE
5. KontponbHast pabora Ne5 OKpYKHOCTb
6. KonTponbhast paborta Ne6 ["ogoBas KOHTpOJIbHAS paboTa
9 kaacc
1. KonTponbnas pabora Nel BekTopsl
2. KonTponbnast pabota No2 Meto KoopauHar
3. KonTponpsHas padora Ne3 COOTHOIIEHNE MEXTy CTOPOHAMU M YTIaMU
TpeyroibpHuKa. CKansipHOe MPON3BEICHIE BEKTOPOB
4, KonTpoapHas padora Nod JInuHa OKpYXHOCTH U IUIONAAb Kpyra
5. KonTponbnas pabora No5 JIBuxxeHue

[Lnanupyembie pe3yJbTaThl H3YUeHHsI Kypca reoMeTpuu
B 7-9 KJ1accax

HarasgHasi reoMeTpus

BBIHYCKHI/IK HAay4YHUTBCA:

1) Pacmo3HaBath Ha yepTekax, PUCYHKaX, MOJCISAX U B OKPYKAIOIIEM MUPE IIOCKHE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;

2) PacmosHaBaTh pa3BepTKH Ky0Oa, MPSIMOYTOJIBHOTO Hapasliesenuie/ia, MpaBiIbHON
MUPAMU/JIbL, HUIMHIPA, KOHYCA;

3) OmnpenensaTh M0 JUHEHHBIM pa3MepaM pa3BepTKH QUTYPHI IHHEHHBIE pa3Mepbl caMoi
¢buryps! 1 Ha060pOT;

4) Be4HCIATH 00BEM MPSIMOYTOJIBHOTO MapalIesIeuIe/a,;

BBIITYyCKHHK TIOJIYYUT BO3MOKHOCTb:

5) BerauciaTh 00beMbI TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PHUTYp, COCTABICHHBIX U3
MPSMOYTOJIBHBIX NTApAJIJIENIECTIUIIEI0B;

6) YriyOuTh U pa3BUTh MPEICTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PHUTYpax;

7) TlpuMeHsTh MOHATHE PAa3BEPTKHU JUIS BHITOJHEHUS MPAKTUUECKUX PACUCTOB.

I'eomeTpuueckune burypbnl

BBIHYCKHI/IK HAay4YUTBHCA:

1) Tlomb30BaThCs SA3BIKOM TEOMETPHU JIJIsl OTIMCAHUS TIPEIMETOB OKPYXKAIOLIETO MHpa U
UX B3aMMHOT'O PaCIIOJIOXKEHUS;




2) Pacno3naBath ¥ H300pakaTh HA YePTEkKAaxX M PUCYHKAX T€OMETPHUYCCKUE PUTYPHI U UX
KOH(HUTypaInu;

3) HaxonuTth 3HaYCHUS JUTMH JIMHEHHBIX 3JICMEHTOB (PUTYp M UX OTHOLICHUS, TPAyCHYIO
Mepy yriioB ot 0 1o 180°, mpumensis onpejienenus, CBOHCTBA U IIPH3HAKH (QUIYp U MX
AJIEMEHTOB, OTHOIIECHUS (PUTYp (PaBEHCTBO, OJJO0ME, CAMMETpPHUS, TIOBOPOT,
napaelbHbli IepeHoc);

4) OrnepupoBaTh C HAYaJIbHBIMH HOHITUSIMU TPUTOHOMETPHU U BBITIOJIHSITh
3JIEMEHTapHbIE ONepaly HajJ QYHKIHUSIMHU YIJIOB;

5) Pemratp 3a1a4n Ha JOKA3aTEIbCTBO, OIMPASCh HA U3yUYCHHBIC CBOWCTBA (PUTYp U
OTHOIICHHUIA MEXy HUIMH U TIPUMEHSISI N3Y4YE€HHBIE METO/IbI JOKA3aTEIbCTB;

6) Pemarh HeCIOXHBIC 3a/1a4U HA IIOCTPOCHUE, TPUMEHSISI OCHOBHBIC aJITOPUTMbI
MOCTPOCHHS C TIOMOIIBIO IUPKYJIS U TMHEHKH;

7) Pemath npocreiime MiaHUMETPUIECKUE 3a1a491 B IIPOCTPAHCTBE.

BBIITyCKHMK ITOJIyYUT BO3MOKHOCTD:

8) OsnaneTh METOIAMH PELICHUS 3324 Ha BBIYMCIICHHS U IOKA3aTEIBCTBA: METOJIOM OT
IIPOTUBHOT'0, METOJIOM NOJ00US, METOAOM Ilepedopa BapUaHTOB U METO10M
F€OMETPUUECKUX MECT TOYEK;

9) IlpuobOpecTy OMBIT MPUMEHEHHS ATeOPanyecKOro U TPUTOHOMETPHYECKOro arnapara
U UJIeW JBUKEHUS [P PEIIEHUU T€OMETPUYECKUX 3a/1a4;

10) OBnaners TPaAUIMOHHON CXEMOIl pelieH s 3a]a4 Ha TOCTPOCHUE C TOMOIIIBIO
LUPKYJIA U JIMHEHKH: aHaJIN3, IOCTPOCHUE, I0KA3aTeIbCTBO U UCCIIEOBAHUE;

11) HayauTtbcs pemiaTh 3a/1a4d Ha MOCTPOSHUE METOJIOM F€OMETPHUYECKOTO MECTa TOYCK U
METOIOM IT0100HS;

12) IIpuoOpecTH OMBIT UCCIICAOBAHUS CBOMCTB IIIAHUMETPHUYCCKHUX (DUTYP C TOMOIIBIO
KOMIIBIOTEPHBIX ITPOTPAMM;

13) IIpuoOpecTH OMBIT BBHITIOIHEHHS IIPOCKTOB «HA MMOCTPOCHUEY.

H3MepeHne reoMeTpHYECKHX BEJIHUHH

BBIHYCKHI/IK HAay4YHUTBHCA:

1) Hcnonb30BaTh CBOWCTBA H3MEPEHHUS [UTHH, IUIOMIACH M YITIOB IPH PEIICHUH 33/1a4 Ha
HaxXOJICHUE JUIMHBI OTPE3KAa, JJIMHBI OKPYKHOCTH, JJIMHBI 1YTH OKPYKHOCTH,
IpasyCHOM MEpHI yIia,

2) BBIYHCIATH [UIMHBI JIMHEHHBIX JIEMEHTOB (PUTYpP U MX YIJIbI, HCIIOIB3Ys (POPMYJIbI
JUTMHBI OKPY>KHOCTH U JUITMHBI TyTH OKPYKHOCTH, (hOPMYJIBI IUIOIaneil puryp;

3) BbIUHCIATH TWIONIAH TPEYTOJILHUKOB, MPSMOYTOJIEHUKOB, MTAPaJlIeIOrPaMMOB,
Tpaneuui, KpyroB, CEKTOPOB;

4) BBIYHCIATH IIHHY OKPYKHOCTH, JUIMHY TyTH OKPYKHOCTH;

5) Pemars 3a1aun Ha JOKA3aTEIbCTBO C UCIOIB30BaHUEM (HOPMYIT AITHHBI OKPYKHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, (popmy ruromaaeit puryp;

6) Pemarpe mpakTH4YecKue 3a/1auu, CBI3aHHBIC C HAXOXKICHUEM IT'€OMETPHUYECKUX BETHYMH
( McHoAB3ys IPU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPEICTBA).

BbIITyCKHMK ITOJIyYUT BO3MOXKHOCTD:



7) Berumcnsars mwioniaau GUryp, COCTaBICHHBIX U3 ABYX U Oojiee MPsSMOYTrOJIbHHKOB,
[apajuIeJIorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

8) BBIYMCIATH IJIOMIAAH MHOTOYTOJIbHUKOB, UCIIOJIB3Ys OTHOLICHUE PABHOBEIMKOCTH U
PaBHOCOCTABJIEHHOCTH;

9) IlpuobOpecTy OMBIT MPUMEHEHHS AITeOPaMYeCcKOT0 U TPUTOHOMETPHYECKOTo arapara
U UJieil IBM)KEHUS NP PEIIEHUH 3a/1a4 Ha BBIYMCIIEHUE IJI0Ia/1ell MHOTOYT OJIbHUKOB.

Koopanuartnl
BrinyckHHK Hay4YUTHCS:

1) BpMHCIATH AIMHY OTPE3Ka [0 KOOPANHATAM €r0 KOHIIOB; BBIYUCIISTH KOOPIMHATHI
CepelUHBI OTPE3Ka;
2) Hcnonb30BaTh KOOPAUHATHBIN METO/ JJISl U3YUCHHSI CBOMCTB MPSAMBIX U OKPY)KHOCTEH;

BLIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTh!:

3) Osnanerh KOOPAMHATHBIM METOJIOM PEIICHHS 3a/1a4 HA BBIYHCICHHUE U
JI0Ka3aTelIbCTBO;

4) TIpuoOpecTH ONBIT UCIOJIL30BAHUS KOMITBIOTEPHBIX MTPOTPaMM ISl aHAJIN3a YACTHBIX
CJIy4aeB B3aMMHOI'O PACIIOJIOKEHUS OKPYKHOCTEN U IPSMBIX;

5) TlpuoOpecTy OMbBIT BHIMOIHEHUS IPOSKTOB HA IIPUMEHEHNUE KOOPANHATHOTO METO/Ia
IIPU PELIECHNH 3a/1a4 Ha BBIYHMCIICHUE U JJOKA3aTeIbCTBO.

BekTopbl

BBIHYCKHI/IK HAay4YUTbHCA:

1) OmepupoBath ¢ BEKTOPAMH: HAXOAUTh CYMMY M Pa3HOCTh JIByX BEKTOPOB, 3aIaHHBIX
reOMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIN ITPOU3BEACHUIO 3aIaHHOI0 BEKTOpA Ha
YUCJIO;

2) HaxoauTs I BEKTOPOB, 33aHHBIX KOOPMHATAMU: JITTMHY BEKTOPA, KOOPAUHATHI
CYMMBI U pa3HOCTH IBYX U 0oee BCKTOPOB, KOOPAWHATHLI IPOU3BCACHHNA BCKTOPA HA
YUCII0, IPUMCHSA ITPpU HGO6XOI[I/IMOCTI/I codeTaTenbHBIN HepeMGCTI/ITeHLHBH\/'I n
pacnpenenuTeNbHbIN 3aKOHBI;

3) BbuuCHATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTH YTOJI MEXy BEKTOPaMH,
YCTaHABJIUBATh NEPIEHINKYIAPHOCTD MPSIMBIX.

BBIITYyCKHHK TIOJIYYUT BO3MOKHOCTB:

4) OBnaaeTh BEKTOPHBIM METOIOM IS PEIICHHUS 3a/1a4 Ha BBIYMCICHHE U
JIOKa3aTeIbCTBO;

5) IIpuoOpecTu OMBIT BHIMOJHEHHS TPOESKTOB HA IPUMEHEHHE BEKTOPHOTO METO/1a MPH
pPELIEHNUH 3a]1a4 Ha BBIYMCICHUE U JOKA3aTEIbCTBO.

Kpurepun u HOpMbI OLICHKH 3HAHUH, YMEHH M HABBIKOB Y4YaIIIUXCS.
1. OneHka NUCbMEHHBIX KOHTPOJIBLHBIX PadoT yyammxcs 1o ajareope.

OTBeT OLICHUBACTCS OTMETKOU «5», €CIIH:



<

AN N N N N RN

<

pa60Ta BBIITIOJIHEHA ITOJIHOCTBIO,
B JIOTUYCCKHUX PACCYKIACHUAX U 000CHOBaHUU pEUICHUSA HET HpO6CJIOB u OH_II/I6OK;

B PCHICHUH HCT MAaTCMATUYCCKUX OIIMOOK (BOSMO)KHa OJlHa HCTOYHOCTB, OIIMCKA, KOTOpAasA HC
SABJIACTCA CIICACTBUEM HE3HAHUS WJIN HCIIOHUMaHHUA yqe6Horo MaTepHana).

OtMmeTKa «4» CTaBUTCS B cdleayromux Cciay4daiax:

paboTa BBINOJHEHA IMOJHOCTHIO, HO OOOCHOBAHMS IArOoB PEHICHHUS HEIO0CTaTOYHBI (ECiH
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM ITPOBEPKH);

JOMYLIEHbI OJlHA OIIMOKA WM €CTh JABa — TPU HENOuY€Ta B BBIKJIAJKAX, PUCYHKAX, UepTEKax
i rpadukax (ecau 3TH BUIbI padOT HE SBISUIUCH CIICIUAIBHBIM 00BEKTOM IPOBEPKH).

OtMmeTka «3» CTaBUTCs, €CJIIN:

JIOTyIIIeHO Oosee ogHON OmHMOKH M 0oJiee ABYX — TPEX HEJAOYETOB B BBIKJIAIKAX, YEPTEKAX ,
HO y4JaIuiics o0agaeT 00s3aTeIbHBIMA YMEHUSMH TI0 IPOBEPSEMOi TeMe.

OtrMeTKa «2» CTaBUTCS, €CIIN:

JIOTYILIEHBI CYIIECTBEHHbIE OMIMOKH, TOKA3aBIIKeE, YTO yJaluiics He 00agaeT 00ga3aTeIbHBIMU
YMEHUSIMU T10 JAHHOU T€MeE B MOJIHOU Mepe.

Yyutenb MOXKET MOBBICUTH OTMETKY 332 OPUTHHAIBHBIM OTBET Ha BOMPOC HIJIM OPUTHHAIBHOE
pelieHue 3aJaudd, KOTOpbIE CBUIECTEIBCTBYIOT O BBICOKOM MAaT€MaTHYECKOM pa3BUTUU
yUaIerocs; 3a pemieHue Oojiee CIIOKHOM 3ajaud WM OTBET Ha 0oJjiee CIOXHBIA BOIPOC,
MpeJIOKEHHbIE y4alleMycsl JOIMOJHUTENbHO TMOCIE BBIMOTHEHUS WM KAaKUX-TUOO JPYyrux
3aJIaHUi.

2. OneHKa YCTHBIX OTBETOB YYaIIHMXCs 110 ajreope.

OTBeT OLIEHUBAETCS OTMETKOM «9», €ClIU yUEHUK:

MOJIHO PAcCKpBUT COJEp’KaHHWE MaTepuana B o0beMe, MPEeIyCMOTPEHHOM MPOrpaMMOi H
y4€OHUKOM;

M3JI0KUJI MaTepuall TPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3Ysl MaTEMAaTUUYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIUKY, B OTPEIETICHHON JIOTUYECKON MOCIIEeI0BATEIbHOCTH;

MIPABIJIBHO BBITIOJTHUI PUCYHKH, YEPTEKH, TPaHKH, COMyTCTBYIOIINE OTBETY;

MOKa3aJl yMEHHUE WLUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEpPaMU, IPUMEHATh €€ B HOBOU
CUTYALMH HPU BBIOJIHEHUH MPAKTUUECKOTO 3a/JaHUs;

MPOJICMOHCTPUPOBAJI ~ 3HAHWUE  TEOPUM  paHee  HU3YUYEHHBIX  COMYTCTBYIOIIMX  TEM,
c(hOPMHUPOBAHHOCTH M YCTOWYHBOCTH UCTIONIB3YEMBIX MPU OTBETE YMEHUI U HABBIKOB;

OTBEYAJI CAMOCTOSITEJIbHO, O€3 HABOISIIUX BOIIPOCOB YUUTEIS;

BO3MOKHBI OJIHA — JB€ HETOYHOCTU IpPHU OCBEUICHHWE BTOPOCTENEHHBIX BOMPOCOB WM B
BBIKJIaJIKaX, KOTOPHIE YUYEHHUK JIETKO UCTIPABHUII ITOCIIE 3aMEUYaHUsl YIUTEIIS.

OTBeT OIIEHUBACTCS OTMETKOH «4», €CII yIOBIETBOPSIET B OCHOBHOM TPEOOBAHHSIM HA OIICHKY

«5», HO TIPH 3TOM UMEET OJINH U3 HEJAOCTATKOB:

B M3JIOKEHUU JOMYIIEHBI HEOObIIIHNE MTPOOEIbI, He UCKA3HUBIIIEe MATEMATUUECKOE COICPIKAHKE

OTBETA;

JOTYIIEHBI OJIMH — JIBa HEJIOYETAa MPU OCBEIICHNH OCHOBHOTO COJICP)KaHUS OTBETA,

WCIIPABIICHHBIC TTOCIIC 3aMEYaHHSI YIUTEIIS;

JOTYIIIEHbI omrOKa UK 0oJiee ABYX HEIOUETOB IMPU OCBEIIEHUU BTOPOCTEIIEHHBIX BOIIPOCOB
WJIH B BBIKJIQJKaX, JIETKO UCTIPABICHHBIC TIOCTIE 3aMEYaHUs YUUTEIS.

OtmeTKa «3» CTaBUTCS B CIICAYIOMIUX CIydasK:

HEMOJIHO PAaCKPBITO COAEpKAHKME MaTepuana (CoaepKaHue U3II0KEHO (PparMeHTapHO, HE
BCET/Ia IMOCIIeI0BATENHHO), HO MTOKa3aHo o0Iee TOHMMaHKE BOIIPOCca U MPOJAEMOHCTPUPOBAHBI
YMEHHUS, TOCTATOYHBIE JUIsl YCBOSHHSI TPOTPAMMHOTO MaTepHaa;



MMEJHCh 3aTPyIHEHUS WIN JOMYIIEHbI OIIMOKH B ONPEIEICHUN MaTeMaTH4eCcKOi
TEPMUHOJIOTHH, YePTEXKaX, BHIKIIAJIKAX, UCITPABICHHBIC [1OCJIE HECKOJIBKUX HABOASIIIUX
BOIIPOCOB YUUTEJS;

YUEHUK HE CIPABUJIICS C MPUMEHEHUEM TEOPUU B HOBOW CUTYaIlUU TIPH BBHITIOJTHEHUH
MPAKTUYECKOTO 331aHNUs1, HO BBITIOJIHMII 3a/1aHUS 00S13aTEIILHOTO YPOBHS CJIOKHOCTH T10 TAHHOH
TeMe;

IIPH IOCTATOYHOM 3HAHUM TEOPETUYECKOT0 MaTepHalia BhIsIBICHA HEAOCTATOYHAS
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OTMeTKa «2) CTaBUTCS B CIEAYIOIIUX CIydasx:

HE PacKphITO OCHOBHOE COJIEP KaHNUE yUeOHOI0 MaTepHaa;

Oo0HapyKEHO HE3HAHWE YYCHUKOM OOJIbIIeH MM Hanboee BaXKHON YacTu y4eOHOTro
MaTepuaia,

AOIMYIICHBI OIINOKHU B OIpCaACICHNHA HOHﬂTHﬁ, IIpH UCITIOJIb30BaAHUHN MaTeMaTHYEeCKOU
TCPMHHOJIOTUH, B pPUCYHKAX, YCPTECIKAX UIIN rpaq)mcax, B BBIKJIaAKaX, KOTOPBIC HC UCITPABJICHLI
TIOCJIC HECKOJIBKUX HABOAAIINX BOIIPOCOB YUUTCIIA.

9) YueOHo- MeTOAMYeCKOe H MaTepUATbHO-TEXHHYeCKoe obecrieyeHHe
o0pa3oBaTeIbHOIO Npomuecca
10)
11) 1.HopmaTtuBHBIE JOKYMEHTHI: [IporpaMMa OCHOBHOT'O OOIIEro 0o0pa3oBaHUs 110

MaTeMaTHKE

12) 2.Y4eOHHK 110 TeOMETpUH [yisi 7-9 Ki1accoB

13) YMK JI. C. Aranacsina u ap. « ['eomerpust 7-9»

14) 3. HayuHasi, Hay4HO-TIOMYJISIpHAS, UCTOPUYECKAsl JTUTEPATypa.

15) 4.CnipaBouHble M0ocoOHs (SHIMKIIONEANH, CIOBApH, CIPABOYHHKU IO MATEMAaTHKE U
T.IL.).

16) 5.ITeuatHbie mocoOus: TTopTpeThl BHLAAIONIMXCS ASSITENCH MATEMaTHKH.

17) 6. MluhopmanimoHHbIe CpecTBa

18) MynbTHMequiiHBIE O0yYarONHe MPOTrPAaMMbl U JJIEKTPOHHBIC YueOHbIC H3IAHUS MO
OCHOBHBIM pasfiefiaM Kypca MaTeMaTHKH.

19) DnektpoHHas 0a3a JAHHBIX JUIS  CO3JAHUS TEMATHYECKMX M HTOTOBBIX
Pa3HOYPOBHEBBIX TPEHUPOBOYHBIX M TPOBEPOYHBIX MATEPHAJIOB JJISI OpPraHU3ALUU
(pOHTATBFHON M HHIMBHUAYAILHON pabOTHI.

20) 7.TexHu4eckue cpeacTBa O0YICHHUS:

21) HoytOyx

22) MynbTUMEIUAHBIA  TIPOSKTOP.

23) DKpaH HaBECHOIA.

24) 8. YuebHO-TIpaKTHUECKOE U YIeOHO-1a00paTopHoe 000py10BaHNE

25) Jlocka MarHuTHas .

26) KOMIUTEKT YepTe)KHBIX HWHCTPYMEHTOB (KJIACCHBIX UM pa3fdaTOYHbIX): JIMHEHKa,
TpaHcnopTup, yroasHUK (30°, 60°, 90°), yromsHuK (45°, 90°), LUPKYIIb.

27) KOMIUTEKThI TUTAHUMETPUYECKUX U CTEPEOMETPUYECKUX TeN (IEMOHCTPAIIMOHHBIX H
pa3IaTOYHbIX).

28) KomrutekT i MoJenupoBanus (iBeTHas Oymara, KapTOH, KajbKa, KJICH, HOXHHIIBI,
TUTACTUIINH).

29)
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